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(54) CAPACITOR COUPLING POWER SOURCE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a power source wherein 
insulation with respect to not only a DC but also an AC can be fully 
ensured. 

SOLUTION: Inductors L1 and L2 are inserted in series with a positive 
side and a negative side of a line, respectively, which lead a DC 
supplied from an AC power source 1 via a rectifying circuit 2 or a DC 
supplied directly from a DC power source. A switching element S is 
connected in parallel with the respective inductors L1 and L2, and 
capacitors C1 and C2 are inserted in series with an interval between 
the positive side inductor L1 and a load and an interval between the 
negative side inductor L2 and the load, respectively. As a result, 
insulation between input and output can be maintained wherein a DC 
and an AC does not flow between the power source side 1 and the 
load side with resistance being interposed, even if a transformer is 
used. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The capacitor joint power unit which inserts an inductor in a serial at a negative side, respectively 
the forward side of the track to which the direct current supplied through the rectifier circuit from AC power 
supply or the direct current directly supplied from DC power supply is led, carries out parallel connection of 
the switching element to said each inductor, and is characterized by inserting a capacitor in a serial, 
respectively between the inductor by the side of forward [ said ], and a load, and between the inductor of said 
negative side, and a load. 

[Claim 2] The capacity factor of the inductor by the side of forward [ said ] and the inductor of a negative 
side is a capacitor joint power unit according to claim 1 characterized by having the inverse number of the 
capacity factor of the capacitor connected to the inductor by the side of forward [ said ] at the serial, and 
the capacitor connected to the inductor of said negative side at the serial. 

[Claim 3] The capacity of the capacity of the inductor by the side of forward [ said ] and the inductor of a 
negative side is a capacitor joint power unit according to claim 2 characterized by being mutually equal and 
the capacity of the capacitor connected to the capacity of the capacitor connected to the inductor by the 
side of forward [ said ] at the serial and the inductor of said negative side at the serial being mutually equal. 
[Claim 4] The capacitor joint power unit according to claim 1 characterized by connecting the rectifier circuit 
and the smoothing circuit to the outgoing end of said capacitor. 

[Claim 5] The capacitor joint power unit according to claim 4 characterized by inserting the inductor for 
smooth in the path by the side of forward [ of said rectifier circuit ], and the path of a negative side, 
respectively. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a capacitor joint power unit. 
[0002] 

[Description of the Prior Art] Although a transformer may be used for a power unit in order to obtain the 
electrical potential difference of desired magnitude, this transformer has also achieved the duty of insulating 
the upstream and secondary. On the other hand, the power unit which does not need to use a transformer for 
the purpose of the formation of miniaturization lightweight may be called for. 

[0003] Generally the power unit without this transformer is difficult to maintain the insulation by the side of a 
power source and a load unlike the power unit which used the transformer. In the former, in order to maintain 
this insulation, the power unit of the type which combined the capacitor with the serial between the power- 
source side and the load side is proposed (refer to JP,9-74741,A). 
[0004] 

[Problem(s) to be Solved by the Invention] However, even if this type of power unit can perform the insulation 
to a direct current, the actual condition is that sufficient insulation to an alternating current is not secured. 
Then, this invention aims not only the insulation to a direct current but the insulation to an alternating current 
at realizing a fully securable power unit. 
[0005] 

[Means for Solving the Problem] The power unit of this invention inserts an inductor in a serial at a negative 
side, respectively the forward side of the track to which the direct current supplied through the rectifier 
circuit from AC power supply or the direct current directly supplied from DC power supply is led, carries out 
parallel connection of the switching element to said each inductor, and inserts a capacitor in a serial, 
respectively between the inductor by the side of forward [ said ], and a load, and between the inductor of said 
negative side, and a load. 

[0006] According to the aforementioned configuration, it becomes the description to insert the inductor in a 
serial at both the forward side of the track to which a direct current is led, and the negative side, 
respectively. The insulation between a power source and a load is attained also to an alternating current also 
to a direct current by this description. It is desirable that the capacity factor of the inductor by the side of 
forward [ said ] and the inductor of a negative side serves as the inverse number of the capacity factor of the 
capacitor connected to the inductor by the side of forward [ said ] at the serial and the capacitor connected 
to the inductor of said negative side at the serial (claim 2). 

[0007] By filling this relation, the insulation between a power source and a load is attained completely. In 
addition, even when not filling this relation, the insulation between a power source and a load is attained on 
practically sufficient level. The capacity of the capacitor connected to the capacity of the capacitor which 
was mutually equal as for the capacity of the capacity of the inductor by the side of forward [ said ] and the 
inductor of a negative side, and was connected to the inductor by the side of forward [ said ] at the serial, 
and the inductor of said negative side at the serial may be an equal mutually (claim 3). This corresponds, 
when said capacity factor is 1. 

[0008] You may be the configuration that the rectifier circuit and the smoothing circuit are connected to the 
outgoing end of said capacitor (claim 4). This configuration can constitute the power source which supplies 
direct current voltage, and insulating level is improved further. The inductor for smooth may be inserted in the 
path by the side of forward [ of said rectifier circuit ], and the path of a negative side, respectively. If this 
inductor and the inductor of said input edge are combined moderately, the smooth direct current without a 
pulsating flow can be acquired. 
[0009] 
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[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a detail, 
referring to an accompanying drawing. Drawing 1 is an outline circuit diagram for explaining actuation of the 
capacitor joint DC-power-supply equipment of this invention. The alternating voltage of the commercial 
alternating current power source 1 is changed into a direct-current (pulsating flow) electrical potential 
difference by the first rectifier circuit 2. Inductors L1 and L2 are inserted in the forward side of the direct 
current after conversion, and a negative side, respectively, and the high frequency switch S is connected to 
juxtaposition at the output side of inductors L1 and L2. 

[0010] Capacitors C1 and C2 are further connected to said each inductors L1 and L2, and the diode D which 
constitutes the rectifier circuit of ** NI in the output side of these capacitors C1 and C2 is connected to 
them. The inductor L3 and capacitor C3 which constitute a smoothing circuit 3 are connected to the output 
side of Diode D. The relation between the capacity of said inductors L1 and L2 and the capacity of capacitors 
C1 and C2 follows the following formula (1). 

[001 1] L1/L2=C2/C1 (1) When this relation is special, the relation of L1=L2 and C1=C2 is included [ ****** ]. 
Drawing 2 is the conventional circuit diagram, the inductor is inserted only in the forward side of the direct 
current after conversion, and the inductor is not inserted in the negative side. The configuration of other 
circuit elements is the same as that of drawing 1 . As shown in drawing 1 , when the forward side of a direct 
current is equipped with an inductor L1, a negative side is equipped with an inductor L2 and the capacity of 
inductors L1 and L2 and the capacity of capacitors CI and C2 are satisfied with this invention of the 
aforementioned (1) formula, a direct-current insulation and an alternating current insulation are attained 
between a power source and the output of a smoothing circuit 3. 

[0012] This can be proved by checking that neither a direct current nor alternating current flows to this 
resistance, even if it connects resistance between a power source and the output of a smoothing circuit 3, as 
shown later. Although the gestalt of operation of this invention was explained above, operation of this 
invention is not limited to the aforementioned gestalt. For example, in drawing 1 , AC power supply 1 and the 
first rectifier circuit 2 are not, and this invention can be applied also to the power unit of a dc input form. Or 
there is no first rectifier circuit 2 and this invention can be directly applied also to the power unit of the ac 
input form which led to AC power supply 1. Moreover, Diode D and a smoothing circuit 3 can be omitted and 
this invention can be applied also as a power unit of an ac output form. In addition, it is possible to perform 
various modification within the limits of this invention. 
[0013] 

[Example] <Example 1> drawing 3 is the circuit diagram used in order to verify the effectiveness of this 
invention. This circuitry and a circuit constant were inputted into the computer, and the voltage-current wave 
of each part was predicted using electric-circuit-analysis software. This circuit has a form of a dc input-dc 
output and is abbreviated to the AC power supply of drawing 1 , and the first rectifier circuit 2. The 15- 
microhenry coil is used as a thing equivalent to inductors L1 and L2, respectively. The 0.01 -micro F capacitor 
is used as a thing equivalent to capacitors C1 and C2, respectively. Therefore, this circuit will fill the relation 
of L1=L2 and C1=C2. A chopping frequency is 200kHz. 

[0014] 20-ohm resistance is connected as a load RL. The resistance Ri for investigating an insulation is 
connected to the end of this load RL. It is drawing 4 which made the graph the voltage waveform of the load 
electrical potential difference VL of the both ends of load resistance RL after dc input ON, and the both-ends 
electrical potential difference Vi of Resistance Ri with time amount progress. The unit of a bolt and axis-of- 
abscissa time amount of the unit of the axis-of-ordinate electrical potential differences VL and Vi of drawing 
4 is musec. According to the graph of drawing 4 , after a standup, although the load electrical potential 
difference VL starts promptly, they are still most electrical potential differences Vi 0. 

[0015] <Example 2> drawing 5 shows other circuit diagrams for verifying the effectiveness of this invention. In 
this circuit, the coil (10 microhenries and 20 microhenries) is used as a thing equivalent to inductors L1 and 
L2, respectively. The capacitor (0.014 micro F and 0.007 micro F) is used as a thing equivalent to capacitors 
C1 and C2, respectively. Therefore, the relation between L1/L2=C2 / C 1= 0.5 is filled. 

[0016] Drawing 6 is a graph which shows time amount progress of the voltage waveform of the load electrical 
potential difference VL after dc input ON, and the both-ends electrical potential difference Vi of Resistance 
Ri. Like drawing 4 , after a standup, although the load electrical potential difference VL starts promptly, 
according to the graph of this drawing 6 , they are still most electrical potential differences Vi 0. 
<Example of comparison> drawing 7 shows the circuit concerning the conventional technique. The 30- 
microhenry coil is inserted only in the forward side of DC power supply. The thing with a capacity of 0.01 
micro F is used by the capacitor like the example 1, respectively. 

[0017] The time amount progress of the voltage waveform of the load electrical potential difference VL after 
dc input ON and the both-ends electrical potential difference Vi of Resistance Ri in this circuit is shown in 

http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 2005/06/27 



v JP,2003-116268,A [DETAILED DESCRIPTION] 3/3 ^—v 

drawing 8 . According to this graph, it turns out that big high-frequency voltage with a frequency of 200kHz 
has ridden on the both-ends electrical potential difference Vi of Resistance Ri. Therefore, supposing the 
insulation to an alternating current is not enough and Resistance Ri is the body, it turns out that the high 
frequency current flows and receives an electric shock on the body. 
E0018] 

[Effect of the Invention] The insulation during I/O that a direct current and alternating current do not flow 
through resistance can be maintained between a power-source side and a load side without using a 
transformer as mentioned above according to the capacitor joint power unit of this invention. Therefore, the 
optimal power unit for a computer, various communication equipment, etc. can be offered. Moreover, 
according to this capacitor joint power unit there is little harmonics given to a power transmission power 
distribution side. Moreover, since it can perform fulfilling resonance conditions easily and it can absorb a noise 
by the inductor and the capacitor, the power unit out of which a noise does not come can be offered. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an outline circuit diagram for explaining actuation of the capacitor joint DC-power-supply 
equipment of this invention. 

[Drawing 2] It is the circuit diagram of the conventional capacitor joint power unit with which the inductor is 
inserted only in the forward side of the direct current after conversion. 

[Drawing 3] It is the circuit diagram used in order to verify the effectiveness of this invention. 
[Drawing 4] It is the graph which shows the voltage waveform of the load electrical potential difference VL of 
the both ends of load resistance RL after dc input ON, and the both-ends electrical potential difference Vi of 
Resistance Ri in the circuit of drawing 3 with time amount progress. 

[Drawing 5] They are other circuit diagrams for verifying the effectiveness of this invention. 

[Drawing 6] It is the graph which shows the voltage waveform of the load electrical potential difference VL of 

the both ends of load resistance RL after dc input ON, and the both-ends electrical potential difference Vi of 

Resistance Ri in the circuit of drawing 5 with time amount progress. 

[Drawing 7] It is a circuit diagram concerning the conventional technique. 

[Drawing 8] It is the graph which shows the voltage waveform of the load electrical potential difference VL of 
the both ends of load resistance RL after dc input ON, and the both-ends electrical potential difference Vi of 
Resistance Ri in the circuit of drawing 7 with time amount progress. 
[Description of Notations] 

1 Commercial Alternating Current Power Source 

2 First Rectifier Circuit 

3 Smoothing Circuit 
L1 f L2, L3 Inductor 

S High frequency switch 
C1, C2, C3 Capacitor 

D Diode which constitutes the rectifier circuit of ** NI 
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